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SPECIFICATION 

1. Title of the Device 

DUAL-WAVE- SHARED INVERTED-F ANTENNA 

5 

2. Claim of Utility Model 

(1) A dual-wave-shared inverted-F antenna comprising: 

an inverted-F antenna resonating at a first frequency 
fl; and 

10 an inductance and a capacitance connected in parallel 

between a fore-end of the inverted-F antenna and an earth 
side and satisfying a parallel resonance condition at the 
first frequency fl, 

wherein only the inverted-F antenna resonates at the 

15 first frequency fl and the inverted-F antenna, the 

inductance, and the capacitance resonate collectively in 
unison at a second frequency f2. 

3. Detailed Explanation of the Device 
20 (Field of Industrial Application) 

The present device relates to a dual-wave-shared 
inverted-F antenna employed in wireless applications which 
require radio waves of two frequencies for transmitting and 
receiving . 
25 (Related Art) 
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Small-sized wireless equipment such as a mobile-phone 
which requires radio waves of two frequencies for 
transmitting and receiving can not accommodate two antennas 
separately for transmitting and receiving, but uses one 
5 antenna for both transmitting and receiving. An antenna 
employed in such small-sized wireless equipment must be 
manufactured in a necessarily small size. The antenna is 
often installed as a part of wall surfaces of the wireless 
equipment without protruding from the wireless equipment. 

10 For this reason, an inverted-F antenna made by bending a 
metal plate to form a letter L and fed with power at the 
middle point of the side thereof is frequently employed. 
(Problems of Related Art) 

However, the small-sized inverted-F antenna possesses 

15 narrow bandwidth frequency characteristics and it is over- 
functioning to use the antenna commonly for radio waves of 
two frequencies for transmitting and receiving; furthermore, 
a matching circuit attached to the antenna is hard to be 
provided with optimum circuit constants matched to a 

20 transmitter and a receiver, resulting in poor efficiency. 
(Purpose of the Device) 

The present device is made for solving the above- 
described problems and provides a dual-wave-shared 
inverted-F antenna which is small in size and possesses 

25 excellent antenna efficiency. 
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(Constitution of the Device) 

For the purpose described above, the present device 
is composed of an inverted-L antenna, which resonates at a 
first frequency fl, and an inductance and a capacitance, 
5 which are connected in parallel between a fore-end of the 
inverted-F antenna and an earth side and satisfy a parallel 
resonance condition at the first frequency fl. Only the 
inverted-F antenna resonates at the first frequency fl and 
the inverted-F antenna, the inductance, and the capacitance 

10 resonate collectively in unison at a second frequency f2. 
(Embodiment of the Device) 

The present device will be explained in detail, based 
on an embodiment illustrated in the accompanying drawings, 
in the following. 

15 Fig. 1 is a perspective view illustrating a dual- 

wave-shared inverted-F antenna according to an embodiment 
of the present device. 

In the dual-wave-shared inverted-F antenna 10, a 
plate of element 1 which is bent in the shape of a letter L 

20 is attached on an earth panel 2 in a manner that one 

section 8 of the plate of element is perpendicular to the 
earth panel 2 and another section 9 is parallel to the 
earth panel 2, as shown in Fig. 1. A feeder wire connected 
to a transmitting and receiving apparatus is composed of a 

25 coaxial cable 3 which penetrates the earth panel 2 and a 
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core wire 5 of the coaxial cable 3 is connected to the 
element 1 at a feeding point 4. A parallel circuit composed 
of a condenser 7 and a coil 6 is installed between the 
fore-end of the element 1 and the earth panel 2. 
5 The operation of the dual-wave-shared inverted-F 

antenna 10 illustrated in Fig. 1 will be explained in the 
following, using an equivalent circuit as illustrated in 
Fig. 2. 

The normal inverted-F antenna without the parallel 

10 circuit 15 which is composed of the condenser 7 and the 

coil 6 installed between the fore-end of the element 1 and 
the earth panel 2 is designed so as to resonate at the 
first frequency fl. The equivalent circuit of the inverted- 
F antenna 10 is made of a series circuit 14 which is 

15 composed of a condenser 12 and a coil 13 connected to a 

transmitting and receiving apparatus 11 as shown in Fig. 2. 
At the first frequency fl, the capacitance of the condenser 
12 and the inductance of the coil 13 satisfy in unison the 
condition of series resonance. 

20 When the condenser 7 and the coil 6 which are 

installed in parallel between the fore-end of the element 1 
and the earth panel 2, as shown in Fig. 1, are expressed by 
an equivalent circuit illustrated in Fig. 2, the equivalent 
circuit is constituted by a capacitance and an inductance, 

25 which are connected in parallel to one end of the 
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transmitting and receiving apparatus 11 and one end of the 
series circuit 14 and exhibit parallel resonance at the 
first frequency fl. 

Therefore, the series circuit 14 and the parallel 
5 circuit 15 as shown in Fig. 2 both resonate at the first 
frequency f 1 . However, since the parallel circuit 15 
possesses high impedance, mainly the series circuit 14 
serves as an antenna. 

The resonance frequency of the entire equivalent 
10 circuit of Fig. 2 is naturally different from the first 

frequency fl due to the addition of the parallel circuit 15. 
The resonance frequency of the entire equivalent circuit of 
Fig. 2, or a second frequency, is determined by converting 
the capacitance of the condenser 7 and the inductance of 
15 the coil 6 both constituting the parallel circuit 15 into 
equivalent values in a series circuit, and adding the 
equivalent values to the capacitance of the condenser 12 
and the inductance of the coil 13. When the first frequency 
is used for transmitting and the second frequency is used 
20 for receiving, a single, dual-wave-shared antenna as shown 
in Fig.l can function for both transmitting and receiving. 

Fig. 3 is a perspective view illustrating another 
inverted-F antenna 20 which is different from the one shown 
in Fig.l. The inverted-F antenna 20 possesses an element 1 
25 of which the fore-end is bent to form a letter U. The 



section of the U-shaped fore-end facing the earth panel 2 
produces capacitance between the section and the earth 
panel 2. This capacitance serves as the condenser 7 shown 
in Fig. 1. This capacitance and the inductance of the coil 
5 6 constitute the parallel circuit 15 of the equivalent 
circuit as shown in Fig. 2. Consequently, in a similar 
manner as in the inverted-F antenna 10 shown in Fig. 1, the 
series circuit 14 and the parallel circuit 15 resonate 
individually at the first frequency fl, and only the series 
10 circuit 14 functions as an antenna; and the series circuit 
14 and the parallel circuit 15 resonate in unison at the 
second frequency f2, and the entire circuits function as an 
antenna . 

Next, dimensions of the element 1 of the dual-wave- 
15 shared inverted-F antenna 10 are explained with reference 
to Fig. 4. 

Assuming that A denotes the wavelength of the radio 
wave employed by the transmitting and receiving apparatus 
11, Fig. 5 shows the frequency characteristics for the case 
20 where the height H = 0.025A - 0.038A, the length L = 0.14A 
- 0.21A, and the width W = 0.017A - 0.025A. 

In Fig. 5, the return loss is depicted on the 
vertical axis and the frequency is depicted on the 
horizontal axis. Resonances at around 255 MHz and 381 MHz 
25 are clearly observed in Fig. 5. 
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(Effect of the Device) 

The present device constructed as described above can 
provide a dual-wave-shared inverted-F antenna which is 
small in size and possesses a high efficiency. 
5 4. Brief Description of the Drawings 

The following figures illustrate the embodiment of 
the present device, wherein: 

Fig. 1 is a perspective view illustrating a dual- 
wave-shared inverted-F antenna; 
10 Fig. 2 is an equivalent circuit of the dual-wave- 

shared inverted-F antenna ; 

Fig. 3 is a perspective view illustrating another 
dual-wave-shared inverted-F antenna different from one 
shown in Fig. 1; 
15 Fig. 4 is a dimensional drawing illustrating 

dimensions of an element; and 

Fig. 5 shows frequency characteristics. 
In addition, the symbols attached to the figures 
indicate elements as shown in the following: 
20 1: element, 2: earth panel, 3: coaxial cable, 4: 

feeding point, 6: coil, 7: condenser, 10, 21: dual-wave- 
shared inverted-F antenna, 11: transmitting and receiving 
apparatus, 14: series circuit, and 15: parallel circuit. 

25 Representative: Patent Attorney Katsuya Takayama 
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